Purpose: Consumption of breakfast is often associated with important health related behaviours. For example, skipping breakfast is related to obesity and eating breakfast is also correlated to cognitive, behavioural, and affective components. This paper attempts to review the breakfast eating literature, and investigate the circumstances under which people consume breakfast, what is actually being consumed, and how much breakfast is eaten therefore Method/Approach: This systematic review summarised the results from 24 studies which focus on who is eating what, where, and with whom.
Introduction
Consumption of breakfast is often considered as one of the most important health-related behaviours and there has been considerable research into its effects. Over the past years, many studies have claimed that breakfast eating behaviours can effect behavioural, cognitive, and affective aspects of a person (A. P Smith, 1998) .
Behaviourally, studies have mainly focused on nutrient intake and Body Mass Index (BMI) and its relationship with breakfast habits. An inverse relationship has been found between BMI and breakfast consumption suggesting breakfast eaters tend to have lower body mass index than breakfast skippers, and obese individuals are more likely to skip breakfast or consume less energy at breakfast (Boutelle, Neumark-Sztainer, Story, & Resnick, 2002) . Studies have shown that the energy intake of normal and under weight persons is more evenly distributed throughout the day than that of the obese (Ortega et al., 1998) . The main reasons that have been proposed to explain why breakfast skipping is associated with a decreased ability to lose weight have a focus on the assumption that breakfast skipping can lead to over eating later in the day (Rampersaud, Pereira, Girard, Adams, & Metzl, 2005) . Studies have also shown that what is actually consumed at breakfast has an effect on the body. For example, eating cereal or breads for breakfast has been found to be associated with a significantly lower BMI in participants when compared to those who skip breakfast or consume meat and/or eggs for breakfast (Cho, Dietrich, Brown, Clark, & Block, 2003) .
The consumption of breakfast has also been widely researched with regards to its effect on cognition, academic performance and concentration, mainly in school children. Theoretically, two biological mechanisms by which breakfast may affect brain function and cognitive test performance have been suggested. The first involves metabolic changes associated with an overnight fast to maintain the availability of energy and nutrients to the central nervous system (Pollitt & Mathews, 1998) . The other involves the long-term beneficial effects that breakfast may have on overall nutrient intake and nutritional status, which could consequently affect cognition (Pollitt & Mathews, 1998) .
Research suggests that the effects of breakfast on cognition do translate into long term scholastic benefits (Pollitt & Mathews, 1998) . Cueto, Jacoby and Pollitt (Cueto, Jacoby, & Pollitt, 1998) suggest that consuming breakfast has a short term positive effect on basic cognitive processes, thus, further suggesting that there is the potential for profound long term effects.
Affective implications for breakfast consumption have also made up a large proportion of the literature on breakfast eating habits. Recent research has shown that regular consumption of breakfast cereal is associated with lower stress levels and reports of better physical and mental health. Research has also suggested that individuals who consume a cereal breakfast each day are less depressed, less emotionally distressed and have lower levels of perceived stress than those who did not eat breakfast each day (A. P Smith, 1998; A. P Smith, 1999 A. P Smith, , 2002 Due to the importance of eating breakfast, considerable research has been undertaken to explore the reasons given for skipping breakfast.
Reported reasons for poor breakfast habits include stress, lack of time, lack of parental control (parents working outside the home or divorced parents), or as part of the individualization process (Mullie, De Ridder, Deriemaeker, Duvigneaud, & Hebbelink, 2006; Shaw, 1998) .
Breakfast makes an important nutritional contribution to dietary quality and overall health, yet breakfast is more commonly missed than any other meal (Utter, Scragg, Schaaf, & Fitzgerald, 2007) . Previous studies have found that breakfast consumption has declined in all age groups over the past 25 years, particularly amongst older females and female adolescents aged from 15-18 years (Australian Bureau of Statistics, 1995; Keski-Rahkonen, Kaprio, Rissanen, Virkkunen, & Rose, 2003) . For adolescents, skipping breakfast has been associated with a greater body mass index (BMI) and studies have shown that adolescents who eat breakfast make better food choices throughout the day, and those who skip breakfast generally fail to compensate at other eating occasions/opportunities (Nicklas, Reger, Myers, & O'Neil, 2000) .
Despite the importance of understanding the content of breakfast there is inconsistency in both how breakfast is defined and how it is measured. Previous reviews of breakfast consumption have concentrated predominantly on the impact of breakfast skipping on cognition (Rampersaud et al., 2005) nutritional variables (Ruxton & Kirk, 1997) and impact of breakfast on body mass index (BMI) (Rampersaud et al., 2005) . A variety of definitions are used throughout breakfast studies including consuming breakfast every day, every school day, on the dietary survey day, a minimum number of days per week, usual or habitual consumption, or consumption of one food item between 5 am and 9 am (Haines, Guilkey, & Popkin, 1996; Rampersaud et al., 2005) . A review by Ruxton and Kirk (Ruxton & Kirk, 1997) examined the association between breakfast and measures of dietary intake, physiology, and biochemistry. Specifically, the paper examined studies reporting associations between breakfast and a number of health related issues such as, diet, nutritional status, serum lipids, appetite and body weight change.
In addition, both the Rampersaud et al"s, (10) and Ruxton and Kirk"s (Ruxton & Kirk, 1997) reviews, while comprehensive, are not true systematic reviews. Therefore, there appears to be a need for a systematic review into what is consumed at breakfast, who is consuming it, when and in what context.
Search Strategy
Electronic literature searches were performed using Proquest5000, PsychINFO, Medline, and Web of Knowledge databases (1980 to present 2008) . Separate lists of keywords were used to identify studies including Breakfast, skip*, miss*, eat*, consum*, have, ingest, omit*. Reference lists from identified papers and of reviews in related areas were manually searched for additional studies. Grey literature was hand searched using the OVID Dissertation and Thesis Database. The keyword used was Breakfast.
Database
Word (limit) Hits Narrowed 
Review method
The titles and abstracts of the identified records were initially screened for their relevance. Articles were rejected if it was determined from the title and abstract that the study failed to meet the above mentioned selection criteria.
When an article could not be rejected with certainty based on the title or abstract, the full text paper was retrieved for further evaluation. Any ambiguities regarding the application of the selection criteria were resolved through discussion among the two researchers.
Results

Study characteristics
All 24 of the included studies were of a self report nature. Nine of the studies were analyses from second-hand survey data in which aspects of a larger survey were used as the data for the study (Baric & Satalic, 2002; Barton et al., 2005; Haines et al., 1996; Kuczynski, Cleveland, Goldman, & Moshfegh, 2007; Song, Chun, Obayashi, Cho, & Chung, 2005; Sungsoo, Dietrich, Brown, Clark, & Block, 2003; Utter et al., 2007; Williams, 2007; Wilson, Parnell, Wohlers, & Shirley, 2006) . The remaining 15 studies collected data using the methodology of surveys and administered as an interview (Alves & Boog, 2007; Nicklas et al., 2000; Vanelli et al., 2005) , a combined interview and survey (Hooper & Evers, 2003) or a questionnaire (Affenito, 2007; Aranceta, Sera-Majem, Ribas, & Perez-Ridrigo, 2001; Gross, Bronner, Welch, Dewberry-Moore, & Paige, 2004; Matthys, De Henauw, Bellemans, De Maeyer, & De Backer, 2007; Morgan, Zabik, & Stampley, 1986; Mullie et al., 2006; Ortega et al., 1996; Ruxton, O'Sullivan, Kirk, Belton, & Holmes, 1996; Shaw, 1998; Siega-Riz, Popkin, & Carson, 1998; Timlin, Pereira, Story, & Neumark-Sztainer, 2008 ).
Sample sizes varied from 100 to a total of 35119. The large number of participants across all the studies was mainly due to the way the data was collected, for example, from national data surveys (Haines et al., 1996) .
Based on the 24 included studies, the reported participants" age range was from two to 70 years of age.
With regard to the target participants of the studies, 19 of the 24 studies were conducted with children and/or young people/adolescents. Three specifically included adults only (Alves & Boog, 2007; Haines et al., 1996; Song et al., 2005) and two included both adults and young people (Kuczynski et al., 2007; Sungsoo et al., 2003) .
The majority of studies were conducted in America, with 11 from the United States of America (Affenito, 2007; Barton et al., 2005; Gross et al., 2004; Haines et al., 1996; Kuczynski et al., 2007; Morgan et al., 1986; Nicklas et al., 2000; Siega-Riz et al., 1998; Song et al., 2005; Sungsoo et al., 2003; Timlin et al., 2008) one from South America (Alves & Boog, 2007) and one from Canada (Hooper & Evers, 2003) . There were four studies from Australasia, two from New Zealand (Utter et al., 2007; Wilson et al., 2006) and two from Australia (Shaw, 1998; Williams, 2007) . The remainder were from Europe (see Table 1 for individual European countries).
Study Quality
All 24 of the included studies used self-report questionnaires as their main outcome measures. This method of data collection allowed for large samples to be feasible, which is very important for both descriptive and explanatory analyses, especially where several variables were to be analysed (for example, socio-economic status or Body Mass Index) (Babbie, 2007) .
However, the self-report nature of questionnaires can also result in reporting errors including response bias (responding in a way participants believe the questioner wants them to answer) and recall bias (response is affected by participant"s memory), which was found to be a limitation common to all of the studies incorporated in this review.
Nine of the studies used second-hand survey data in which the data was collected from one researcher, and then analysed by another researcher for a different purpose (Baric & Satalic, 2002; Barton et al., 2005; Haines et al., 1996; Kuczynski et al., 2007; Song et al., 2005; Sungsoo et al., 2003; Utter et al., 2007; Williams, 2007; Wilson et al., 2006) . The key problem with secondary analysis involves the question of validity. When one researcher collects data for a particular purpose, there is no assurance that data is appropriate for the secondary analyses, which may have resulted in the manipulation and misrepresentation of the data to suit the needs of the study. Table 1 near here.
Definition of Breakfast
As can be seen in Table 1 , only 8 of the 24 studies provided a definition of the word "Breakfast". These ranged from consumption of weekday breakfast between 5am and 9am (Haines et al., 1996) to between 5am and 10am (Barton et al., 2005; Siega-Riz et al., 1998) to between 6am and 10am (Aranceta et al., 2001 ) and between 6am and 9am (Wilson et al., 2006 ) and on weekends from 5am to 11am (Barton et al., 2005) and 6am to 11am (Aranceta et al., 2001) . Ruxton et al, (1996) defined breakfast as any solid food item taken before attending school or before 11am at the weekend. For participants attending summer sports camp, breakfast was defined as any food or beverage between 6am and 8am (Vanelli et al., 2005) . One definition suggested that breakfast was anything that the respondents considered breakfast (Sungsoo et al., 2003) .
Actual food consumed
Ten studies only reported the nutritional content of the food, for example in terms of fibre and calcium (Affenito, 2007) rather than the actual foods consumed. While these studies must have measured actual foods eaten, this is not how it was reported (Affenito, 2007; Barton et al., 2005; Gross et al., 2004; Morgan et al., 1986; Mullie et al., 2006; Nicklas et al., 2000; Shaw, 1998; Song et al., 2005; Timlin et al., 2008; Williams, 2007) . A further two studies looked at "full breakfast" (Alves & Boog, 2007) and "good quality breakfast" (Matthys et al., 2007) , however, neither of these studies provided clear detail as to what was considered a "good" breakfast.
Of the remaining studies, while detailing actual foods consumed, a wide variation of results was found (see Table 2 ), ranging from grams of food consumed, for example (Haines et al., 1996) , to percentage of usual breakfast eaters consuming specific foods, for example (Utter et al., 2007) . Ready-toeat-cereal and dairy consistently were demonstrated to be the most commonly consumed breakfast items. This was followed by fruit and fruit juice, and bread produce (see Table 2 ).
Proportion of breakfast skippers
The proportion of participants who skipped breakfast varied between 1.7% in
Croatia (2002), and 30% in Brazil (2007) (see Table 2 ). Approximately 20% of participants in the majority of USA studies were reported to skip breakfast (Gross et al., 2004; Kuczynski et al., 2007; Nicklas et al., 2000; Sungsoo et al., 2003) . Five studies reported that participants with a lower socio-economic status were more likely to skip breakfast and engage in "lower quality"
breakfast behaviours (Affenito, 2007; Aranceta et al., 2001; Kuczynski et al., 2007; Ruxton et al., 1996; Utter et al., 2007) whereas two studies reported that breakfast consumption was related to gender (Shaw, 1998) and behavioural changes (Siega-Riz et al., 1998) and that socio-economic patterns had minimal bearing on breakfast eating patterns (Shaw, 1998; Siega-Riz et al., 1998) .
Discussion
Definition of Breakfast
The lack of a universal definition for breakfast and measurement of the breakfast meal has lead to some conflicting results, as the definition may have a direct impact on the responses given by the participants. Qualitative research has suggested that adolescents have a very clear idea of the types of foods that constitute breakfast, as well as the time at which it is consumed. (Chapman, Melton, & Hammond, 1998) This suggests the definitions of breakfast need to include components of time and type of food. For example, Chapman et al (1998) suggested that at weekends, consumption of bacon and eggs is considered breakfast, even if consumed at lunch time, whereas a late breakfast that consisted of lunch items, was not considered breakfast.
Geographical origin of the studies
Although the majority of studies were conducted in America, suggesting a bias, no obvious differences were found across the regions with regards to definitions of breakfast or percentage of breakfast consumed. Nonetheless, it is important to note that it may not be possible to generalise from these studies due to these regional differences and future research, using consistent definitions of breakfast across different studies, is needed.
Breakfast food consumed and Portion Size
Due to the differing definitions of breakfast between studies, there was also much variety regarding how consumed breakfast foods were measured. Many studies only reported nutritional content rather than actual foods consumed.
This makes drawing any conclusions problematic, however, ready-to-eatcereal and dairy consistently were demonstrated to be the most commonly consumed breakfast items with fruit and fruit juice, and bread produce also being frequently consumed. It is important in future research that these discrepancies are eliminated so that true comparisons across studies can be conducted.
A further limitation is that only 4 of the 24 studies mentioned portion size (Baric & Satalic, 2002; Kuczynski et al., 2007; Mullie et al., 2006; Williams, 2007) . However, five of the studies made reference to the quality of the breakfast (Aranceta et al., 2001; Haines et al., 1996; Matthys et al., 2007; Siega-Riz et al., 1998; Utter et al., 2007) . According to Aranceta et al (Aranceta et al., 2001 ), a "good quality" breakfast consists of food from the dairy, cereal and fruit groups and suggests that only 5% of their sample had a good quality breakfast. They further indicate that 70% of their sample did not consume fruit at breakfast time. One difficulty with this sort of definition is that it does not take into account other sources of fruit in the day. According to the
Australian guidelines people, people should consume two serves of fruit and five vegetables a day, as suggested by the 2 & 5 campaign endorsed by the Australian Government. It is not unreasonable to assume that these fruit and vegetable guidelines could be being met at other times of the day. Therefore, to categorise breakfast as being of "poor" or "good quality" may be erroneous.
Similarly, these studies that divide breakfast into categories of "good" and "bad" may classify certain breakfast foods as unsatisfactory (Utter et al., 2007) , whereas continental or cooked breakfasts by contrast are seen as satisfactory, regardless of portion size or nutritional content. It can be argued that the energy and nutritional content of a convenience food (for example, a good quality cereal bar) is better than a poor quality continental breakfast (For example, Utter et al, (Utter et al., 2007) , describes white bread and all toast spreads as part of a healthy breakfast).
Skipping Breakfast
The proportion of participants who skipped breakfast varied considerably.
According to Baric and Satalic (2002) only 1.7% of Croatians skipped breakfast , whereas, Alves and Boog (2007) found that 30% of Brazilian participants skipped breakfast. Some of these differences in breakfast consumption can be explained by class, gender, and racial differences, as detailed below. However, it may be that these differences may be related to how breakfast is defined.
Socio-demographic variables
Conflicting reports were found between the studies, about which sociodemographic groups were mostly likely to skip breakfast. This lack of consistency in results shows the need for further research into this area.
However 5 studies (Affenito, 2007; Aranceta et al., 2001; Kuczynski et al., 2007; Ruxton et al., 1996; Utter et al., 2007) reported that those of lower socio-economic status were more likely to omit breakfast suggesting that interventions may need to target people in this demographic.
Of the 24 studies, only six discussed race as a variable in breakfast consumption (Affenito, 2007; Haines et al., 1996; Nicklas et al., 2000; Song et al., 2005; Timlin et al., 2008; Utter et al., 2007) . All six studies reported that the majority of breakfast skippers were non-white. With the exception of the Utter study (Utter et al., 2007) , the remainder of the studies that considered race were based in the United States of America, again reducing the generalisability of results. This highlights the need for more research into racial differences in breakfast consumption across Europe and Australasia.
Thirteen of the 24 studies reported that generally breakfast skipping behaviours increased for both males and females during the years of mid adolescence and overall females were more likely to skip breakfast in any age group (Affenito, 2007; Aranceta et al., 2001; Barton et al., 2005; Gross et al., 2004; Haines et al., 1996; Morgan et al., 1986; Mullie et al., 2006; Nicklas et al., 2000; Shaw, 1998; Siega-Riz et al., 1998; Song et al., 2005; Timlin et al., 2008; Utter et al., 2007) .
Context
Not all breakfast is consumed in the home, ranging from 25% of participants eating breakfast elsewhere (Kuczynski et al., 2007) ,to 17% of participants eating breakfast on the way to school or at school (Utter et al., 2007) to a low of only 5% eating breakfast away from home (Ortega et al., 1996) . This again, has implications for future interventions aimed at increasing breakfast consumption.
Other contextual considerations included one study which found that eating together had a positive impact on breakfast (Alves & Boog, 2007) Shaw (1998) reports that breakfast skipping was more frequent when eating alone, or when breakfast had to be prepared by teenagers themselves and found that the social context played an important role in the consumption of breakfast. The context was also seen as a determining factor of the consumption of a "good quality" breakfast. It was found that children having breakfast with their family were classified in the "good quality" breakfast group (Aranceta et al., 2001) . Further research needs to be done to look specifically at where people are consuming breakfast and with whom and its impact on the breakfast eating behaviour. This will allow a greater understanding of the impact of context on breakfast consumption or omission, which can further provide suggestions on how to increase this healthful behaviour. 
Limitations
There may have been bias in this review due to the exclusionary criteria that formed the basis of the studies included in this review. Although a literature search was done to identify any related "grey literature", this review relied primarily on published studies and research and hence, may be subject to publication bias. In addition, there may be relevant studies published in languages other than English that have not been included in this review.
Conclusion
The evidence provided here suggests that there is still considerable variation in studies into breakfast consumption. This has implications for interventions and breakfast eating if interventions are based on these studies. Therefore, further research is needed to look specifically at why people engage in certain breakfast eating habits and the impact that variables have on this behaviour, such as context, culture and race. The lack of consistency in the results also shows the need for further research to be conducted to find a degree of consistency in how breakfast should be defined and measured to be able to make more solid conclusions about the context, quality and content of breakfast foods. Total % per year group (1965, (1977) (1978) (1989) (1990) (1991) Total % per year group (1965, 1977, (1989) (1990) (1991) White girls reported more frequent breakfast consumption than AfricanAmerican girls, the racial difference decreased with increasing age.
Day eating breakfast associated with higher calcium and fiber intake in all models, regardless of adjustment variables.
Day eating breakfast were predictive of lower BMI in models adjusted for basic demographics, but independent effect of breakfast consumption was no longer sig. after parental education, energy intake, and physical activity were added to the model. Days eating breakfast were associated with higher calcium and fiber intake in all models.
Days eating cereal was predictive of lower BMI.
3-day recall method may not be representative of average breakfast consumption.
Self report nature of recall may have caused a social desirability bias.
Focus on cereal consumption only
Gross, et al. (2004) USA None Not defined Not Discussed Not discussed Of the sample: 20% reported skipping breakfast at least three times per week.
Urban students were more than twice as likely to skip breakfast and to eat school prepared meals compared with suburban and rural students. This study does distinguish between high and low fiber cereal and breads.
Not Discussed Not discussed Breakfast consumption declined from 1965 (86%) to 1991 (75%).
Breakfast consumption increased with age.
Urban-rural and south -non-south differences in breakfast consumption narrowed over time, whereas blacknon-black and college -non-college differenced increased slightly or remained constant.
The nutritional quality of food consumed at breakfast has improved since 1965.
IV were statistically significant, however effects were small Analyses of average dietary component intake levels of 7 identified problem nutrients showed that omission of breakfast had a strong negative impact on the quality of diets.
Frequent consumption of RTEC had higher average daily intakes of problem nutrients and total sugar intakes.
Higher average daily cholesterol intakes were found with those not eating RTEC for breakfast. Breakfast skippers and fruit/vegetable eaters had the lowest daily energy intake.
The meat and egg eaters had the highest daily energy intake.
The less common breakfast types included fats and sweets (3.2%) and fruit and vegetables (4.5%).
Self report nature of study may cause a bias in the results.
Lack of definition for breakfast categories. Timlin, et al. (2008) USA None None Not discussed. Not Discussed Frequency of breakfast was directly associated with intake of carbohydrate and fiber, socio-economic status, white race, and physical activity, and was inversely associated with smoking and alcohol consumption, and dieting and weight control behaviours.
Self -report nature of the data believed to cause bias
Study was observational in nature
